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By 1980, the United States will have a population of almost 
250 million. Three-fourths of these people will be living in urban 
areas. The ability of our large cities, especially within the central 
core, to function efficiently as centers of business, entertainment, 
culture, and education will depend upon the adequacy of their trans­
portation systems. It is, of course, true that our large cities will 
serve these functions to some degree even with grossly inadequate 
access to the urban core. However, central core access will promote 
that quality of development which depends on region-wide drawing power. 
For these activities and services to flourish, they must be easily 
accessible to as large a portion pf the population as possible. The 
automobile has largely built our cities and provides the primary 
circulatory device. Unfortunately, the metropolitan Mbody" is now 
getting too big for its low-pressure circulatory system. 
As one remedy, many large cities are now giving attention to 
the development of rapid transit. In fact, eight North American cities 
already have operating rapid transit systems, three of which were built 
since 1950. In addition, three more cities have rapid transit systems 
under construction and several others are engaged in extensive studies. 
With the development of rapid transit, consideration must now be 
given to its effect on community development. For this purpose, the 
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transit system can be compared to an urban freeway system. Since the 
stations are the only points of access to and egress from the transit 
system, they function much like an expressway interchange. The transit 
lines function only to connect individual stations. Thus, the impact of 
rapid transit will be related primarily to the locations of its stations. 
The objective of this study is to help the planner and transpor­
tation engineer in outlining the basic considerations in locating rapid 
transit stations and to explore land use trends adjacent to station 
sites. In addition, suggestions are made for achieving a more com­
patible relationship between transit stations and abutting land uses. 
In undertaking the research for this work, a review and analysis 
were made of existing literature related to rapid transit with particular 
attention to station planning. In addition, personal correspondence and 
interviews were carried out with appropriate authorities in the areas of 
transit, planning, and related fields. 
Chapter II describes the basic rapid transit station facilities, 
analyzes factors influencing development, and determines the impact of 
a station on various land uses. In Chapter III, a program is recommended 
for transit station planning. This program includes the steps in plan­




THE TRANSIT STATION AND ITS 
EFFECT ON COMMUNITY DEVELOPMENT 
From its inception, rapid transit has had a marked effect on 
community development. In cities, where growth was limited by a 
dependence upon pedestrians and horses, transit was instrumental in 
opening new areas for urban expansion. 
The influence of transit stations on community development is 
clearly shown in Boston where the basic pattern of urban growth was 
created by the r a i l r o a d and its outgrowth, the rail transit system. 
Rapid transit stimulated high density residential, commercial, and 
industrial development in the central core. The first large scale 
wave of suburbanization was located near transit stations in outlying 
areas. High depsity tenement districts were built within easy walking 
distance of transit stations and became closely associated with public 
transportation (1). 
The effect of rapid transit today can be seen in Toronto. From 
1954 (when the transit system opened) until 1966, the appraised value 
of all land and facilities in Metropolitan Toronto increased by $15. 
billion., Ten billion dollars or two-thirds of this increase occurred 
along the Yonge Street Subway (2). Property within two blocks of the 
subway doubled, tripled-and in some cases increased as much as ten times; 
in value. During the ten-year period from 1952 to 1962, tax assessments 
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in the districts contiguous to the Yonge Street Subway increased 45 
per cent in the downtown area and 107 per cent in the uptown area 
from College Street to Eglinton Avenue. This represented a total 
increase of $136 million, At the same time increases in tax assess­
ments for the rest of the city averaged only 25 per cent (3). 
This development did not happen by accident. It was the result 
of benefits associated with rapid transit stations. This chapter out­
lines the basic needs for transit station? and determines the factors 
which influence development. These development factors are then used 
to analyze the effect of transit stations on various types of land uses. 
Required Facilities 
The. measure of success of a transit station is its ability to 
transfer large numbers of people from various transportation modes to 
the rapid transit trains. To do this properly, a number of facilities 
are required both off and on the station site. This section analyzes 
these facilities and their arrangement to determine the needs of the 
transit station. 
Off-Site Facilities 
The off-site facilities associated with transit stations are con­
cerned with fast and convenient movement of people to and from homes and 
work centers. The required facilities are broken down into three modes 
of access and egress: automobile, feeder transit, and pedestrian. 
Automobile. Automobiles provide the predominant means of access 
to transit stations in outlying areas. Therefore, these stations must 
be served by an adequate system of major arterials and expressways. 
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Since each two miles of automobile travel takes from five -to ten minutes 
the amount of potential patronage depends on smooth flowing traffic. 
The highway system^should thus function similar to a river basin with 
the mouth at the transit station. Access traffic should be directed 
towards the point of destination, the downtown work center. In addi­
tion^ the station must intercept traffic before it reaches areas of 
congestion on the highway. This shortens travel time and avoids patron 
frustration. 
Feeder Transit. As .transit stations are located closer to the 
city center, feeder transit becomes a very prominent mode of access to 
and egress from the station. The quality of this service also depends 
on the surrounding highway and street systems. The area served must 
have good traffic circulation with access to major crosstown arterials. 
Since feeder transit travel times increase greatly with long routes, 
most bus patronage originates within two miles of a transit station. 
Pedestrian. In the highly developed areas, especially the down­
town sections, pedestrian movement is the prime source of transit 
patrons. People do not like to walk great distances particularly in 
hot or inclement weather. Therefore, pedestrian movement is restricted 
to a maximum walking time of from five to ten minutes. When pedestrian 
traffic is heavy, facilities should be provided to separate it fr-om 
vehicular traffic. This may require the construction of pedestrian over 
passes or underpasses. In addition, sidewalks should be well lighted 
and have adequate police protection for night patronage. 
On-Site Facilities 
Even with excellent street and highway systems serving transit 
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stations, congestion develops unless smooth and convenient vehicular 
transfer is provided from the street system to the station site. Where 
possible, numerous access points should be provided, to avoid concen­
trating vehicular movements. Since access to the transit station is 
limited to the traffic capacity of the street system, consideration 
should be given to ways of increasing street capacity. This can be 
done by constructing ramps, overpasses, or turning lanes and by install­
ing signals. 
Each mode of access will have different requirements for on-site 
facilities. Vehicles entering the station site should be separated : 
according to their needs. Thus, automobiles using parking facilities 
should not interfere with vehicles using drop-off areas. This avoids 
congestion and results in a much faster handling of transit patrons. 
On-site facilities discussed here include parking, drop-off facilities,, 
walkways, and station structures. 
Parking. The parking requirements for transit stations vary from 
none to as many as 2500 parking spaces depending upon the population 
density of the area served. As stations are located nearer to the city 
center, the requirements for parking decrease. This reduction results 
from the increased use of feeder transit and pedestrian access. In 
addition, increasing land value and displacee problems may raise the com­
munity cost of parking above the community benefit. 
Where existing development makes the provision of large parking 
areas excessively costly, either a parking structure should be built 
or parking should be provided elsewhere. ; Some,improved land must be 
acquired at almost any station site, so in a sense, land is never 
readily "available." From a planning viewpoint the test is not simply 
availability. There are stations which predominantly serve nearby 
employment and commercial centers among which it would be undesirable 
to create a large "void" of land for parking even if it were available. 
That is, new office space or cultural facilities might be a more 
desirable or "higher" use. 
All parking should be within 600 feet of the station platform to 
avoid long walks by patrons using automobiles (5). Aerial stations 
provide the best means for parking lot arrangements. Parking can.be 
provided on both sides of the tracks with convenient access under the : 
structure between lots. Direct access between parking lots is needed 
so that cars can move to another lot when one is full. A long drive 
around the site discourages some drivers and results in a lowering of 
transit patronage. 
Drop-Off Facilities. Feeder transit drop-off facilities are 
provided by either turn-around bus loops or an additional street lane 
adjacent to the station site. Bus loops and layover space should be 
provided only where bus lines terminate at the station. Continuous bus 
lines function best when they can unload passengers without leaving the 
street. The indiscriminate use of bus loops only makes the transit 
system more expensive and increases travel time for many routes. 
Drop-off facilities for automobile patrons should be provided 
wherever possible. Depending on the demand, these facilities can be 
loops or additional street lanes. The use of drop-off facilities 
reduces the parking requirements for a station by making it convenient. 
for the wife to leave the husband at the station. 
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Walkways. Covered, walkways should be provided for all pedestrian 
movement on the station site. These facilities should take pedestrians 
from pedestrian overpasses, parking lots, and unloading areas directly 
to the station structure. In laying out walkways, care should be used 
to avoid conflict with vehicular traffic. 
Station Structures. All other facilities relating to transit 
stations exist to supplement the station structure. Station structures 
house the fare collection areas, escalators and stairs, boarding plat­
forms , and various accessories appropriate to the site, such as building 
connections, retailing establishments, and eating areas. All stations 
have at least two levels, one for the tracks, and one for pedestrian 
access across the tracks. All station facilities should be arranged so 
as to provide easy access to the transit train. 
Factors Influencing Development 
Activities associated with transit station operations and the 
location of the station influence development in the area. This section 
identifies the influencing factors and explains the general effect of a 
transit station on development. 
Station Spacing 
Transit station spacing increases with distance from the city 
center. This results from the decreasing frequency of suitable access 
roads, the lessening population density, and the need for higher average 
speed for longer trips. When stations are too close together, less than 
2,000 feet, operations of the transit system break down due to congestion 
along the lines. Moreover, the high cost of central area stations may 
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necessitate greater spacings with less overlapping of service zones. 
Thus, station spacing ranges from one to four miles, in outlying areas 
and from one-half to one mile in built-up areas. 
Improved Transportation 
The greatest influence of rapid transit on development comes 
through improved transportat ion to the area. Inadequate transportation 
facilities and the resulting traffic congestion are detrimental factors 
in locating new development. New improvements, such as office buildings 
and retail outlets, are not successful without people. In Baltimore, 
for example, a major department store won a $125,000 tax reduction in 
1959 on the grounds that traffic congestion and lack of adequate transit 
service caused a deterioration of the downtown retail area (6). 
The existence of a rapid transit station makes an area much 
easier and quicker to reach. Large numbers of people are consequently 
funneled through the properties adjacent to the station, thereby open­
ing the area to a wide range of possible uses. The Cleveland Transit 
System has realized the importance of excellent transportat ion in the 
city center and is now planning a downtown distribution loop which will 
increase the work force served in the major business area from 21.3 
per cent to 88 per cent (7). 
To illustrate the effect of rapid transit, consider two blocks 
in the developed section of any large city. Providing other factors 
affecting urban land use remain constant, the value of both blocks will 
stabilize as traffic reaches the capacity of adjacent streets and may 
even decrease if serious congestion results. If one block is suddenly 
served by a transit station, land values will immediately rise. Due to 
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the large number of people channeled to the area, this block now has 
greater potential for improvement than the block not served by a 
transit station. 
The effect of rapid transit is not restricted to the central city. 
The presence of a transit station will increase the growth potential of 
many outlying areas now restricted by lack of adequate access. Each 
mile of rapid transit brings suburban and rural land three years closer 
to development (8). 
Noise 
Noise results principally from the interaction of steel wheels 
and rails plus the aerodynamic turbulence around the wheels. Additional 
noise is generated by activities in and around the transit station. 
These activities include vehicular traffic, clean-up and service opera­
tions , such as trash and garbage collection, snow removal, and the 
sweeping of the parking lots. Maintenance activities are particularly 
offensive since they usually occur during the late evening and early 
morning hours. 
The effect of noise on surrounding development depends upon the 
degree and kind of noise generated and the type of development existing 
or planned in the area. As the density of development increases and 
background noises are developed, the effect of transit noise becomes less 
pronounced. In most cases, noise has little effect outside the immediate 
area of the transit line. Because of the greater range of site activi­
ties associated with outlying stations these facilities usually have 
greater noise problems than do stations in built-up areas. 
The adverse effects of noise can be reduced by placing buffer 
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areas around stations and by controlling the source of the noise. 
Steel-on-steel noise can be greatly reduced by using continuous rails, 
resilient pads, and by damping resonant vibrations in the rail web and 
wheel disc. Some experts consider the use of rubber tires desirable 
over steel wheels in certain situations, such as when sharp curves are 
involved (9). 
Aesthetics 
Aesthetics are, of course, a matter of taste. However, the 
transit station should at all times be as attractive as possible and 
blend with surrounding development. As with noise, downtown stations 
do not create a problem. The surface structures involved are usually 
small and many station entrances are located in existing buildings. 
The most serious conflict involves elevated stations. These structures 
have traditionally been ugly, massive, steel H-frame buildings. The 
detrimental effects of these structures can be seen in the Charlestown 
section of Boston where the elevated transit line caused adjacent 
business to move to new locations. Owing to its adverse effects on the 
community, the elevated structure is being removed in conjunction with 
an urban renewal project. 
San Francisco is using more pleasing tee-frame concrete aerial 
structures to reduce conflicts with adjoining land uses. Under a grant 
from the Department of Housing and Urban Development, a 2.7-mile section 
under the aerial structure and stations in Albany and El Cerrito is 
being landscaped to provide parks serving neighboring residential devel­
opment . The linear parks will contain illuminated walkways, landscaped 
mounds, shade trees, cover plants, and playgrounds. In addition, these 
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parks will connect with and supplement open space provided by such public 
uses as schools, a senior citizen's center, and a library (10), 
Traffic 
Increased traffic around transit stations can result in congestion 
for the whole area. The problem is that most patron usage occurs during 
morning and evening peak hours. This means that to avoid congestion, 
facilities must be over-designed for the rest of the day's demand. 
Since this is impractical, some slow and uneven flows must be tolerated 
on the major thoroughfares leading to and from stations during peak 
hours 
The most detrimental effect of increased traffic is that part of 
the overflow from the major thoroughfares will use local streets in 
the area to reach the transit station. Since these streets are normally 
not designed for this purpose, abutting residential property may be , 
adversely affected. The situation can be corrected to some degree by 
dead-ending some of the local streets, thereby forcing the traffic back 
to the major thoroughfares. 
Impact on Land Use 
Rapid transit stations influence community development and help 
determine land use in a given area. This section discusses the effects 
of rapid transit stations on residential, commercial, office, indus­
trial, and public uses. 
Residential 
Before the widespread use of passenger cars, transit served only 
pedestrians thereby restricting its influence on residential development 
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to a quarter mile radius of each station. With automobiles and buses 
serving as feeders, transit stations can now serve low density resi­
dential subdivisions. The resulting zone of influence extends to a 
radius of more than four miles. The presence of rapid transit often 
enables a suburban resident to cut his commuting time by a substantial 
amount. This reduction in commuting time increases the value of his 
residential land relative to other areas of the city. Studies under­
taken in the San Francisco Bay Area indicate that single family resi­
dential properties increase in value by approximately $1,500 for every 
reduction of ten minutes in commuting time to the major employment 
center (11). 
A rapid transit station opens new areas for residential 
development. This development increases land values many times and 
often makes profitable the draining and development of areas previously 
unfit for habitation. Land values increase in these areas as soon as 
the location of the transit line is established. 
Low-density residential development does not normally locate 
immediately adjacent to transit stations. The presence of the transit 
facility itself and the increase of vehicular activity in the area make 
the location undesirable for single family residences. However, apart­
ment construction can be expected adjacent to outlying transit stations. 
These locations appeal to people who like apartment living but do not 
wish to reside in the city. 
Development of this type is already taking place in Southern New 
Jersey where the Delaware River Port Authority is currently constructing 
a rapid transit line connecting the area with Camden and Philadelphia. 
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Sixty-four apartment units have been built in Ashland and 80 in Kirkwood. 
In addition at least three other apartment projects are now under con­
struction in the area (12). 
In built-up areas of the central city, a heavy demand develops for 
the limited amount of land with primary access to transit stations. The 
resulting high value of land immediately adjacent to the station leads 
to the conversion of low density residential property to some more 
profitable land use. In Toronto, for example, many people who bought 
modest homes at $15,000 to $25,000 each before the arrival of a transit 
station, later sold them to apartment developers for $50,000 to $75,000. 
Hundreds of large residential lots, 175 feet by 200 feet in depth, were 
subsequently rezoned to accommodate high-rise apartment buildings in 
the vicinity of transit stations (13). Similar rezoning has taken place 
in Philadelphia and other American cities. 
Downtown apartment developments and transit stations are comple­
mentary. Since this type of residence usually attracts office workers, 
quick and convenient access is required to centers of employment. Rapid 
transit provides this service. Consequently, areas within walking 
distance of transit stations provide suitable locations for high-rise 
apartment complexes. Although land costs are high, the increased 
accessibility provided by the site is worth the cost. For example, 
during the five-year period between 1959 and 1963, 48.5 per cent or 
4,130,000 square feet out of 8,512,000 square feet of all high-rise 
apartment development in Toronto occurred in four planning districts 
served by the Yonge Street Subway (14). 
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The primary mode of access to transit stations in high density 
areas is by walking. Therefore, the range of station influence is 
limited by the distance covered in a five to ten minute walk. Because 
of the limited area available and the great benefits derived from 
locations adjacent to transit stations, the development of transit 
station air rights for apartment complexes is now taking place in 
several cities including Toronto, Montreal, and Cleveland. 
Commercial 
Rapid transit provides- the stimulus for revitalizing'retail 
trade in the central business district.. The reason for this is that 
direct access is provided to the central city without increasing 
vehicular traffic and congestion. Suburbanites can thus return to the 
central business district to enjoy the entertainment, convenience, and 
selection of downtown shopping. As more apartments are constructed 
next to transit stations, thousands of wealthy customers are pipelined 
into the downtown area, furthering its economic potential. 
For retail trade, locations near a subway station are desirable. 
The benefit of these locations results from their proximity to a greater 
concentration ,of people as compared to other sites in the downtown area. 
Thus, land values are highest adjacent to the transit station and taper 
off as the distance from,the station increases.. Beyond a ten minute 
walk the beneficial effect of the station is no longer felt, and loca­
tions farther away may even decrease in value.: 
A decrease in property values midway between transit stations 
sometimes results from the change in travel patterns caused by the sub­
way. Some merchants are completely separated from the main stream of 
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activity with a corresponding loss of business. This trend was evident 
shortly after the subway system was opened in Toronto (15). However, 
this loss in business does not take place when a large traffic generator 
is placed between transit stations. This helps draw people through 
areas which otherwise might lose their vitality. 
Commercial uses compatible with outlying stations are convenience 
shops, such as drug stores, barber shops, small grocery stores, and 
liquor stores. These businesses are used extensively by commuters doing 
last-minute shopping on the way home. It is important that they be 
readily accessible to commuters. These shops should be either part of 
the station structure itself or located in the immediate vicinity. 
Garages and service stations located adjacent to the parking lots could 
serve commuters leaving their automobiles to be serviced during the 
day. 
Shopping centers and other large traffic generators should not 
be located adjacent to the station site. The traffic involved with 
these uses would congest the access streets to the station, and their 
patrons might use parking space needed by transit patrons. However, if 
these facilities are a short distance from the station, they can serve 
patrons without adversely influencing the efficiency of the transit 
station. This type of commercial center is convenient for the wife 
in a one-car family when she drives her husband to the station, and 
shops en route. 
When a transit station is located in the center of an existing 
outlying commercial area, local business receives an economic benefit 
even though stores, are old and run down. This increased business 
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potential stimulates firms to upgrade their stores. However, businesses 
which do not have adequate and pleasant pedestrian access from the sta­
tion will deteriorate further. Thus, existing small commercial centers 
must plan for the proper utilization of transit stations. This type 
of planning is now being undertaken in several San Francisco area 
suburbs (16). 
Offices 
Rapid transit creates new sites for office buildings. The im­
proved transportation provided by transit to other sections of the city 
has enabled office developments to locate adjacent to transit stations 
outside the central business district. 
A location near a transit station enables, the construction of a 
far more economical building. This results from a lessening demand for 
parking. The space previously needed for parking can now be used for 
additional office space if zoning ordinance parking requirements are 
suitably amended. In San Francisco, for example, the 43-story Wells 
Fargo building was recently completed with no provisions for parking 
facilities. The building will depend upon rapid transit for its access 
needs. A direct entrance to a nearby subway station is being planned 
(17). 
The impact of new office construction can be seen in Toronto 
where between two and three million square feet of new office space are 
being constructed within walking distance of stations along the Yonge 
Street Subway. In fact, between 1959 and 1963, 90 per cent of all 
office construction, or 5,036,000 square feet out of 5,585,000 square 
feet, occurred in three planning districts contiguous to the subway (18). 
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The location of office buildings away from the central business 
district has a subsequent beneficial effect on the transit system. 
These buildings generate reverse direction travel during rush hours, 
thus improving operating efficiencies. 
Industrial 
The existence of a rapid transit station could have marked 
effects on an area's industrial development. The location of transit 
stations in the outlying suburbs will open new areas for industrial 
land uses. Firms which had been confined to the central city because 
of their dependence on low-income labor might now move to more spacious 
locations. Conversely, the renewed vitality of the downtown areas might 
draw many industries back to the central city. The result will enhance 
the overall industrial outlook for the entire urban area. 
Planned industrial districts could benefit from a location close 
to a rapid transit station especially for those industries employing 
large numbers of people. In addition to the convenience provided the 
employees, the companies will benefit from reduced parking requirements 
and a reduction in traffic problems at shift changes. 
Industries with large physical plants and relatively small 
numbers of employees should not be encouraged to develop near transit 
stations. These plants will not induce much patronage to the transit 
system while, at the same time, they take up large quantities of land 
which could be developed for some more complementary use. However, 
large plants should be located near enough to a transit station so that 
feeder transit could be provided between the plant and the station during 
rush hours. If properly developed, industrial land uses in the vicinity 
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of transit stations could have the same reverse direction flow effect 
as outlying office developments. 
Public r . 
One of the major concerns in locating public uses, such as sta­
diums, urban colleges, and other transportation terminals is accessi­
bility and parking. A location near a transit station provides direct, 
convenient access which attracts considerable numbers of people. This 
change in travel mode (from automobile to pedestrian) reduces the park­
ing requirements at the site. At the same time traffic congestion 
around the public facility will be reduced, thereby making this area 
more advantageous for other development. Historically, however, planned 
but unbuilt transit systems have had little or no influence on the loca­
tion of public facilities, e.g. Atlanta Stadium, Pittsburgh's new stadi­
um, and the Oakland Coliseum. 
CHAPTER III 
PLANNING FOR,STATION LOCATIONS 
In planning for transit station locations, two items must be 
considered: the function of the station and the character of sur­
rounding development. Transit station functions are classified with 
respect to the morning peak hour work trip. Collector stations serve 
the home end of commuter trips and are usually located near centers of 
population. Distributor stations, on the other hand, serve the work 
end and are located near centers of employment. However, this dis­
tinction is not clear cut as some stations, serve both functions. The 
site requirements of each station location depend on its function with 
respect to the transit system. 
Since transit stations attract many uses to the station area, 
buildings tend to be larger and higher than those existing previously 
at the location. High standards of access and circulation are needed 
to insure orderly development. In downtown areas, pedestrian movement 
should be emphasized because transit facilities reduce dependence on 
private vehicles. 
Locating the Transit Station 
Properly locating stations is most important in developing a 
transit system. Transit line locations should be subordinate to the 
location needs of the station. In fact, the line's primary function is 
to connect individual transit stations. When chosing station locations, 
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consideration must be given to site requirements, patronage, and poten­
tial development at each location. These aspects are all important and 
every effort should be made to optimize, each requirement. 
Site Requirements 
The major criteria for selecting transit station sites are the 
number of riders and the means of access. These factors determine its 
size and shape. Topography and soils are usually considered as pre­
existing conditions and affect site selection only when high costs are 
required to overcome their adverse effects. Moreover, a site should 
enhance or at least preserve surrounding values and uses. 
Size. The size of outlying stations varies considerably, depend­
ing on the needs for parking and feeder transit facilities. A minimum 
size of one acre is needed to provide for the station structure, feeder 
transit facilities, and other station operations. To estimate the addi­
tional area required for parking, a gross area figure of 475 square feet 
per parking space may be used (19). Data from the Cleveland and San 
Francisco systems indicate that from 30 to 50 per cent of transit station 
patrons arrive in a parking automobile. Since two to three hundred 
spaces are required for efficient operation of parking lots, station 
sites providing parking should range from 3 to 15 acres. For parking 
area requirements in excess of 15 acres, parking decks may have to be 
employed to reduce walking distances. 
Downtown stations need considerably less land due to the absence 
of parking lots and the predominance of pedestrian access. At some 
stations land is needed for feeder transit facilities, but in most cases 
the station should require no more than one acre (20). A larger space 
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may be needed because of non-transit considerations, such as develop­
ment of needed open space, e.g. Place Ville Marie in Montreal, or 
because the automatic train control center must be centrally located, 
or both, e.g. Lake Merritt Station in Oakland or Transit Center planned 
in Atlanta. 
Shape. The shape of collector stations is important because of 
its effect on the efficient use of land for parking and on the walking 
distance required to reach the transit trains. Irregular shapes, 
especially those with small acute angles, should be avoided because 
much of the land will be unusable for parking and therefore wasted. 
Where parking can be provided on both sides of the tracks, a 
square-shaped site is best. Locating the transit station in the center 
of the site results in the shortest walking distance from all points. 
When parking is restricted to one side of the tracks, the site should 
be rectangular with the long axis along the station platform. 
Subway stations require only a rectangular underground easement 
along the transit tracks. This provides for the platforms and other 
station facilities. In many cases, the limited need for above ground 
facilities enables the surface site to be adjusted to fit available 
land. 
Topography. Topography is important only for stations depending 
on vehicular access. These stations should have relatively level sites 
with no abrupt changes in topography. Steep grades would adversely 
affect the maneuverability of buses and some passenger cars. However, 
sufficient slope is needed to provide proper drainage. 
Major earth movement is usually not expensive when weighed 
against higher land costs on level sites. However, major site grading 
may be aesthetically undesirable, or may fail to solve the problem of 
getting good access into the site. 
Soils.; In general, any soil which is suitable for the con-
struction of the transit line will be suitable for transit stations. 
For stations with parking, the area should have good sub-base drainage 
to avoid deterioration of the pavement. For downtown subways the best 
soil would be solid bedrock or stiff impermeable clay. This enables 
the station to be bored along with the rest of the transit line. 
Estimating Station Patronage 
As long as good access is provided, the determination of patron­
age is probably the most important element in locating transit stations. 
Except for construction costs, all elements of the system are based on 
patronage; revenues, operating costs, design, level of service, and 
most important, justification for the system itself. This section dis­
cusses the studies used to determine travel characteristics and outlines 
the steps used to forecast transit station patronage. 
Origin-Destination Survey. The basic data for estimating patron­
age are derived from a metropolitan area origin-destination survey. 
This survey employs a combination of interviews and person-trip volume 
counts to determine travel habits, points of origin and destination, 
and trip purposes. 
In conducting an origin-destination survey, the first step is to 
divide the metropolitan area into small zones. Each zone should be as 
homogeneous as possible. The division into zones should be made with 
respect to land use, population characteristics, topography, etc. 
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This will enable the use of average figures to represent the charac­
teristics of each zone. 
A "cordon line" is then established around the downtown area of 
the city. The downtown is singled out because rapid transit is 
oriented toward downtown trips. Thus, the "cordon line" should separate 
this commercial and office area from surrounding residential areas. 
However, the "cordon line" must be so located that traffic crossing the 
line can be easily counted. Rivers, railroads, and expressways which 
are perpendicular to the downtown traffic flow make ideal locations for 
"cordon lines." 
The major source of origin-destination information is the Home 
Interview Survey, in which a controlled sample of dwelling units within 
the "internal area" (area enclosed by the "cordon line") is selected 
and the occupants interviewed. Expansion of the sample interviewed in 
this survey simulates all travel made by residents of the "internal 
area." This information consists of travel origins and destinations by 
zone, the purpose of trips, and household characteristics, such as age, 
income, and the number of automobiles and drivers. 
The Home Interview Survey is supplemented by the External Survey, 
consisting of roadside driver interviews and vehicle counts along the 
"cordon line." In expanding the External Survey sample, all trips 
recorded as being made by residents of the "internal area" are normally 
omitted, since these would duplicate trips sampled in the Home Inter­
view Survey. 
Sample sizes are determined by individual study requirements. 
A uniform 5 per cent Home Interview Survey sample size has been normal 
— — : i 
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for metropolitan area transportation studies although there now seems 
to be a trend toward varying the sample size to assure adequate sampling 
of zones with low population density. External Survey sample size 
usually varies inversely with the volume on the road being sampled, 
and may range upward from a minimum of 5 to 10 per cent. 
The number of "transit-certain" riders, people who have no 
choice but to use mass transit, is now determined for each zone. Since 
these patrons are forced to use transit, further analysis.is not needed 
for this segment of person-trips. It is necessary to recognize that the 
number of such person-trips declines with increasing prosperity and to 
project the downtrend. 
Transit Versus Automobile, Travel. The major measure of rapid 
transit attraction is its savings in door-to-door travel time.: Since 
actual data on potential rapid transit riders are not available in a 
community that now lacks rapid transit, initial' studies must be based 
on comparisons between bus and automobile travel. 
A relationship is developed which measures the tendency to use 
transit for those riders who have a choice of transportation mode. 
This tendency is expressed graphically by means of a travel time diver­
sion curve, which measures the attraction of transit, in per cent of 
potential riders, with respect to its savings in travel, time over the 
automobile. A typical diversion curve can,be seen in Figure 1. Separate 
diversion curves are developed for each of the various classes of poten­
tial riders. Thus, curves are made for those who travel on peak and 
off-peak periods, CBD and non-CBD trips, and work and non-work trips. 







TRAVEL TIME RATIO: TRANSIT AUTO 
Figure 1. Travel Time Diversion Curve 
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of day, destinations, and trip purposes. Each diversion curve represents 
the average condition for the entire metropolitan area. 
The first step in developing travel time diversion curves involves 
estimating the door-to-door travel time by eaqh mode of travel between 
zones in the origin-destination survey. Estimates should be made for. 
both peak and off-peak periods as well as for CBD trips and non-CBD 
trips. Travel times for mass transit are computed from local transit 
system schedules and those for automobile are measured in the field or 
obtained through state or local highway departments. All feeder time, 
transfer time, and waiting time should be included in these computations. 
Travel time ratios are then computed between transit and auto­
mobile for each zone-to-zone trip. A travel time ratio is a number 
expressing the travel time by transit relative to that by automobile. 
This relationship is computed by dividing the travel time for a trip 
via transit by the travel time for the same trip via automobile. Thus, 
a travel time ratio of 2.0 means that travel via transit takes twice as 
long as travel by automobile. 
The next step consists of plotting the travel time ratio for each 
trip against the percentage of travelers using transit. These per­
centages are computed from the volumes:obtained during the origin-
destination survey/ When all the points, one representing each zone-
to-zone trip, are plotted, the travel time diversion curve is formed. 
Finally, the travel time diversion curve should be modified by 
comparison with similar curves representing cities which have existing 
transit systems. This comparison is needed because rapid transit may 
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affect rider habits differently than bus travel. Since bus trips 
usually take longer than,automobile trips, data from existing rapid 
transit systems must be adapted to supply data for travel time ratios 
of less than 1.0. 
Preliminary Station Locations. Preliminary station locations 
are selected on the basis of population and employment density. 
Several general location areas are selected near the centers of popu­
lation or employment. For collector stations, consideration must be 
given to their convenience to transit-certain riders. The spacing, 
access, and site requirements mentioned previously are now applied to 
select several possible station sites within each general area of 
population ;or employment concentration. Each site is now analyzed to 
determine its potential patronage. 
Delineating the Service Area. The service area is outlined for 
each possible location. Each service area includes several of the zones 
used in the origin-destination survey. Collector stations in outlying 
areas need a service population of up to 75,000 people (21). This 
relatively large population requirement results from the low percentage 
of people in these areas working in the central city. Moreover, many 
people who would need an automobile for access to the transit station 
feel that once in the car, they are better off driving straight to work. 
The density of population is not important as long as the street 
and highway system in the area provides adequate access to enough people. 
In Cleveland, for example, some transit stations are serving areas with 
population densities as low as two persons per acre (22). Low population 
densities in outlying areas require service areas extending more than 
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four miles from the transit station. 
Collector stations nearer to the city center require smaller 
service areas. These areas are characterized by higher population 
densities and a predominance of feeder transit and pedestrian access to 
the station. Because of the concentration of transit-certain riders, 
stations in built-up areas can function with a service population of 
less than 50,000 people (23). 
The service area for distributor stations is dependent upon 
employment in the area. Distributor stations should be located as a 
group to achieve the best possible transit access to the downtown area. 
Since these stations depend on pedestrian access, the service area is 
limited to a radius of one-quarter mile. 
Patronage Forecasts. In figuring patronage for each alternative 
station site, the travel time via transit and the travel time via auto­
mobile must be determined for each zone-to-zone movement. The hypo­
thetical rapid transit system and the existing and proposed highway 
systems are used to compute these travel times. As with the derivation 
of the diversion curves, both travel times are computed door-to-door 
including, where applicable, feeder, waiting, walking, and parking 
times. 
The advent of the electronic computer makes possible a thorough 
analysis of patronage in an exceedingly short time. To accomplish this, 
a symbolic network of links and nodes is used. This network provides 
for both transit and automobile travel between all nodes. A partial 
symbolic transportation network can be seen in Figure 2. 
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Figure 2. Partial Symbolic Transportation Network 
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A" link is a section of the network defined by a node at each end. 
Each link is identified by the code numbers of the two nodes it connects 
and has a given travel time and distance. -For example, in Figure 2 
transit link 748-751 might represent a travel time of 40 seconds and a 
distance of one-half mile. 
A node is a point representing the intersection of two or more 
transit routes, highways, or points of access to or egress from the trans­
it .or highway systems. 
A zone centroid is a type of node which is assumed to represent 
the origin or destination of all trips bound to or from a zone. Thus, 
this analysis deals only with average figures for each zone. For 
example, the access time to a transit station is considered the same 
for all trips from the zone. 
The computer calculates minimum travel time paths from each zone 
to all other zones and the total time required to make the trip for both 
transit and automobile. Separate travel times are computed for differ­
ent trip purposes, time of day, and destinations. 
Travel time ratios are determined for the various trips using each 
alternate station site. The ratios are applied to the travel time 
diversion curves to compute the percentage diversion to transit for 
each alternative. Transit patronage for each site is determined by 
applying the percentage diversion to transit to the volumes derived from 
the origin-destination survey. To this figure must be added the transit-
certain riders for each alternative site. 
For down distributor stations, other methods are sometimes used 
to supplement the diversion curve analysis since the patron's choice of 
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station is not as sensitive to time as is the computer program. In 
Washington, estimates are based on the total employment in the service 
area, the percentage of employed absent, the percentage of employed 
walking to work, the amount of parking in the area, and auto occupancy 
(24). Under this, system: 
TTT = EMP - (a+b)EMP - P(AO) , " 
where, 
TTT = Total transit trips 
EMP = Total employment 
a = Percentage of employed, absent 
b = Percentage of employed walking to work 
P = Number of parking spaces 
AO = Auto occupancy 
This represents only the minimum patronage for each peak period 
but is useful in comparing alternative locations. 
Estimating Surrounding Development 
When estimating anticipated development surrounding transit 
stations, the potential development of the whole community is con­
sidered. The goal of the community should be to maximize its total 
growth rather than enhancing the value of any one area. Therefore, 
a population and economy study should be conducted for the entire 
community. In making these forecasts, consideration must be given to 
the success rapid transit will have in attracting new business and 
industry to the area. 
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The results of these studies will indicate the amount and type 
of development that is available for the areas surrounding transit 
stations. Examples of this type of planning can be seen in the San 
Francisco-Oakland metropolitan area where El Cerrito has already re­
drafted its master plan to take full advantage of the two transit 
stations to be constructed there. In •addition, Walnut Creek is using 
its station as the impetus to develop its central business district 
in a northerly direction (25). 
When analyzing the development potential of individual station 
sites, the following studies should be performed. The area covered by 
the analysis will vary from as much as a one-mile radius at the outlying 
sites to as little as the adjacent two or three blocks at downtown 
sites. 
;Land Use Study. A land use study should be conducted around each 
potential station site. This establishes the type of development 
suitable for the area and the ease with which this development can take 
place. 
The greatest development potential will occur at locations where 
little existing development is encountered. Even though an existing 
type of land use may not be compatible with a transit station, the cost 
of replacing this use could override the benefits of transit. Similar­
ly, where large cemeteries, lakes, and other non-changeable uses are 
encountered, the full effect of the transit station can not be realized 
because of the reduced amount of developable land. However, note must 
be made that success breeds success. Once the conversion of land use 
starts, the entire station area will undergo this transformation, no 
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matter how dense the existing development. For example, Montgomery-
Station in the financial heart of San Francisco will soon be completely 
surrounded by major new structures. 
In those areas where development has occurred» older areas will 
be influenced more than new ones. The removal of property near the end 
of its economic life and other marginal uses will be easier than the 
removal of new high value development. Low density residential uses 
close to the central core will probably not present a problem regard-
i 
less of age. 
The size and shape of existing parcels influence development. 
High density residential, commercial, and industrial uses require large 
parcels of land. The assembling of small residential lots into suitable 
parcels for development may be difficult and thus retard development in 
the area. Therefore, a careful study of platting patterns and ease of 
purchase should be made in the vicinity of each potential site. 
Topography plays an important part in determining development 
patterns in less densely developed areas. If grades are consistently 
more than 5 per cent, little large-scale commercial or industrial 
development takes place because of the high cost of grading. These 
areas should be used for residential purposes. 
In addition to a study of topography, a study of soil condi­
tions is very important. The type and density of construction are 
determined by soil conditions. When certain silt and clay soils are 
present or where the water table is high, the high cost of foundations 
forces low density land uses for most areas. However, this high cost 
of construction can be overcome as the amount of developable land near 
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transit stations decreases. 
Public Services Study. Since high density development can not 
take place without a great demand on utilities and other community 
facilities, such as fire and police protection, a study should be made 
of the adequacy of public services at each alternative station site. 
This study should include an inventory of what exists, a determination 
of future needs, and the costs for needed improvements. 
Of greatest importance in this analysis is the study of thorough­
fare needs in the area. Adequate thoroughfares are required to insure 
convenient traffic circulation. The amount of new street and highway 
construction required thus has a great bearing on the desirability of 
each site. 
Development Forecasts. Development forecasted by the community 
population and economy studies is now assigned to the areas of station 
influence; The allocation of this development should be based on the 
desirability and potential of each location as determined by the land 
use and public services studies. Future population and employment 
estimates are based on the development allocated near each site. These 
figures are the basis for predicting the future adequacy of each station 
site. 
Selecting the Optimum Sites 
The final selection of transit station locations for the system 
must be a compromise among optimum patronage, site accessibility, peak 
operating efficiency, and ideal future development patterns for the 
community. Estimates for future patronage at each possible site are 
made based on the development projections in the area of influence. 
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These figures are compared with the estimates for present patronage to 
obtain the best overall station locations. 
Controlling Community Development 
Increased development takes place in the vicinity of transit 
stations as soon as their location has been established. Therefore, 
stimulating development is not as important as controlling and coordi­
nating building construction. 
The first step is the preparation of a development plan for each 
station area. This guide for physical improvements must reflect a 
balance among land use, accessibility, and circulation. Since the sta­
tion itself will attract the greatest number of people, the location of 
other large traffic generators should be very carefully controlled. 
In downtown areas, the amount and density of new development and 
the volume of retail sales are directly proportional to the traffic to 
and from the closest transit station (26). Therefore, large pedestrian 
generators should be located so that they will draw people through the 
area adjacent to the station. On the other hand, large traffic genera­
tors near outlying stations should be located so that they will not cause 
vehicular congestion around the station site. 
Numerous techniques are available to influence and control land 
use but no one can do the job alone. Careful analysis should be made 
of conditions at each site before applying any land use control. The 
following are the principal controls useful for transit station areas. 
Although each offers a partial solution, land development will be more 
coordinated if the controls are used to complement each other. 
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The Official Map 
An official map prevents the erection of buildings and other 
structures within a proposed right-of-way. The purpose is to reserve 
this land until such time as the community is in a position to acquire 
it-
This tool can be very helpful in reserving land for transit 
stations. As soon as station locations have been determined, a map 
should be prepared showing the locations and boundaries of each proposed 
station site. This map is then adopted by the proper governing body to 
become official., From that time on no building permit can be issued for 
construction within the mapped area except in unusual situations. Some 
people feel the best use of official maps is to encourage the public to 
cooperate, and to assure the public agency an opportunity to thwart the 
selfish by acquiring property. 
Zoning 
Zoning is the division of the community into districts in which 
are regulated land use, set backs, height and bulk of buildings, density 
of development, and off-street parking. 
The proper use of zoning is essential if the most desirable uses 
of land are to be obtained around transit stations. Density restric­
tions are critical. The higher the density permitted, the greater the 
value of the property and the more intense the development. For 
example, land where permitted construction is limited to one-time 
coverage, as much floor space as land area, can be bought in Toronto for 
$3 per square foot. When the permitted density of this land doubles, 
the value more than triples to $10 per square foot (27). 
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Density restrictions are critical when considering the develop­
ment of air rights. Due to the great cost of providing foundations and 
supports over transit facilities, a large building is required to make 
the project economical. Thus, when considering development adjacent to 
transit stations, floor area restrictions must be relaxed to achieve 
proper land uses. The increased concentration of people in the area is 
justified because of the ease of transport provided by rapid transit. 
The Transit District. One way of achieving desired development 
is adopting transit station zoning districts. These districts encourage 
large planned unit developments. Acceptable land uses are judged on 
their compatibility with and their need for a transit station location. 
All construction within a transit district should have greater floor 
area ratios than would be normal without transit for that area of the 
city. At the same time requirements are placed on the number of build­
ing entrances, sidewalk widths, plazas, and connections between streets. 
These •, facilities are needed to ease the great amount of pedestrian move­
ment in the area. 
Floor Area Bonuses. Where special transit station zoning dis­
tricts are not desired, bonus floor areas can be given for certain 
development within existing districts. The bonus floor area is added 
to the normal floor area for the district and thus allows higher densi­
ties surrounding transit stations. 
All increases in allowable floor area are contingent upon the 
provision of certain building features. For example, a recently pro­
posed revision to the San Francisco Zoning Ordinance recommends a 20 
per cent increase in allowable floor area with the construction of a 
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direct access from the building to a transit station (28). The quantity 
of bonus floor area for other features, such as proximity to a station, 
multiple building entrances, and sidewalk widening, can be seen in 
Appendix A. These bonuses are based on a downtown floor area ratio of 
16 to 1. 
When establishing a system of bonus floor areas, certain princi­
ples must be considered. First, the purpose for the bonus should be 
clear and each building feature for which a bonus is given should be 
suited to the needs of the area. Secondly, the quantity of the bonus 
must be properly scaled. For example, if the bonus is not enough, the 
desired building feature may be economically unfeasible and thus not 
provided. If the bonus is too big or if there is no upper limit when 
a sliding scale is used, the additional floor area allowed will be out 
of proportion to the public advantage of the feature provided. An upper 
limit is very important when two or more bonus features are used. 
Lastly, the basic permitted floor area ratio must not be so high that 
the bonus will rarely, if ever8 be used* 
Leasing of Transit Property and Air Rights 
In providing for a transit system, land is often acquired which 
is not needed exclusively ©not construction is complete• This land» 
©specially when located near a station and used in conjunction with air 
rights over, transit facilities, may be ideal for high dsniity develop-' 
ment* 
Through transit system OP'public ownership of this land» a great 
deal of control can be exercised over development. The land ©r air 
rights are then either sold.to developers or leased ©n a l©n|=term basis. 
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Leasing is beneficial to some developers since no large sums of money-
are required for land acquisition. The only cash outlay is the annual 
rental to the transit system. In all real estate dealings, the rights, 
privileges, and responsibilities of developers should be carefully 
defined. 
The Montreal City Council recently adopted by-laws dealing with 
the occupancy and construction of building development on transit 
system air rights. In addition to completing the building within a 
specific time limit, the successful bidder must agree to the following 
conditions: 
a. A certain amount of space on the ground floor and in the 
basement must be made available for the use of the transit system. 
b. Development on the site shall be arranged to accommodate the 
required bus drop-off facilities for each station at the cost of the 
builder. 
c. There shall be the fullest cooperation with transit authori­
ties so that the project will, be perfectly integrated with the transit 
system. 
d. Regulations concerning the arrangement of shops shall be 
followed in all respects (29). 
The lease agreement itself can also be used'to control develop-
ment. Among other restrictions, the lease should require the developer 
to state his development proposals before the lease becomes final. The 
transit system would have the right to reject the proposal based on its 
compatibility with other development in the area. Excerpts from the 
Toronto Transit System's lease agreement may be seen in Appendix B. 
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Urban Renewal 
The urban renewal approach involves public acquisition of land. 
The land is then resold with stipulations requiring all development 
be in accordance with a specific plan for the area. This technique 
is helpful for the redevelopment of transit station locations where 
blight, premature subdivision, clouded titles, tax delinquencies, 
etc., have made large developable areas unmarketable. 
There is great benefit to the community in coordinating urban 
renewal projects with transit station development. Besides making 
large tracts of land available for development compatible with transit 
stations, the coordination of station planning and urban renewal will 
help in the resale of land by the renewal agency. In addition, the 
total cost of transit construction is reduced since land from project 
areas is used for transit stations and right-of-way. 
In Montreal, transit construction and urban renewal were 
coordinated to consciously affect land use. The transit stations were 
used as an instrument for reshaping and improving the central city. 
Instead of having the subway lines follow the main traffic and business 
arteries, they run beneath secondary streets. The policy was adopted . 
to enable the city to widen and improve these narrow streets and re­
vitalize the older rundown areas (30). 
The future of our cities depends on improved transportation. If 
rapid transit is to be part of this improvement, planners and transpor­
tation engineers must understand the basic relationships between transit 
stations and community development. This thesis has attempted to 
explore these relationships and to lay the groundwork for transit 
station planning. However, a great deal of additional research and 
analysis are needed. It is hoped that this work has aroused enough 
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TORONTO TRANSIT SYSTEM LEASE AGREEMENT 
Paragraph (1) Advance Rent: 
The Lessee agrees to deposit with the Lessor the sum of (equiva­
lent to three years' rent) on the execution of this lease, to be retained 
by the Lessor as security of due performance by the Lessee of the con­
struction terms of this lease. 
Paragraph (13) Description of Development: 
The Lessee hereto covenants and agrees to develop at its own 
expense and without cost to the Lessor on the lands here in demised by 
such construction and buildings as are necessary to produce a develop­
ment to the design and layout set out.on the reproduced (sketch, photo­
graph, or plans) annexed hereto as Schedule "B".. 
Paragraph (14) Time of Construction: 
The Lessee further covenants and agrees that on or before the 
day of , it will commence at its own,expense and without cost 
to the Lessor to construct and build the development referred to in 
paragraph (13) and that it will complete the said development on or 
before the day of , 19 
Paragraph (15) Approval of Plans: 
The Lessee covenants and agrees that before commencing any con­
struction on the demised premises it will submit its plans for the foun­
dations, supporting columnsj buildings and structures to the Commissioner 
of Property of the Lessor and to the General Manager of Operations for 
the Toronto;Transit Commission for approval and no construction shall be . 
commenced without such approvals. If the Lessee at any time wishes to 
make additions, reductions, variations or changes in the buildings or 
structures, either during or after the construction thereof, no such 
additions, reductions, variations or changes shall be commenced without 
the approval of the Lessor, which approval may not be unreasonably 
withheld or delayed provided, however, that normal repairs and tenant 
alterations made by, the Lessee shall not require the approval of the 
Lessor as aforesaid. 
Paragraph (16) Subway Operation and Restoration 
The Lessee agrees that all buildings and structures and the works 
thereof shall be constructed on the demised premises in such a manner as 
will not interfere with the operation of the subway and that upon the 
completion of construction all areas of the subway shall be restored to 
an equivalent standard of fire protection, safety, paving, ventilation 
and drainage as presently exists. 
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Paragraph (17) Interference with Subway Operations: 
The Lessee covenants and agrees that it will not erect or con­
struct, any foundations, supporting columns, building or structure in 
whole or in part on any part of the demised premises, or substantially 
alter, repair, replace any supporting columns, foundations, building 
or structure so erected or constructed upon the said lands, in any 
manner so as to interfere with utility easements or with the use of 
such lands by the Lessor and the Toronto Transit Commission for the 
operation of the subway or any of the works thereof, nor shall any 
foundation, supporting column, building or structure be placed so 
that any part of the load thereto or therefrom shall bear directly 
or indirectly upon any utility easement or on the subway or any of the 
works thereto, in such manner that the use, maintenance, ventilation, 
suitability or safety of the said utility easements and the subway 
or any other works thereof shall in any manner be endangered or inter­
fered with. 
Paragraph (22) Zoning Compliance:, 
The Lessee agrees that the buildings and structures to be 
erected on the said demised lands and all uses thereof shall comply 
with the zoning and building by-laws of the area municipality in 
which the demised premises are situate and that it shall be the 
responsibility of the Lessee to obtain such building permits as may 
be required by the said by-laws and if necessary to have such by-laws 
amended. If the proposed use or development of the demised premises, 
does not comply with the existing zoning, the Lessee may, if he is 
unable to obtain the necessary zoning amendments, terminate the lease 
at the end of the first eighteen months of the original term on six 
months' notice in writing to the Lessor and thereupon the balance of 
the prepaid rent shall be refunded, less interest paid thereon. 
Paragraph (28) Noise and Vibration: 
The Lessee for itself, its successors and assigns, and, sub­
tenants, agrees to hold.the Lessor and the Toronto Transit Commission 
harmless from all claims arising from noise or vibration in, of and 
to the said demised lands and air rights resulting from the operations 
of the Toronto Transit Commission. 
Paragraph (31) Use of Adjacent Lands: 
The Lessor reserves its right to use or develop any of its lands 
or air rights immediately adjoining the demised lands and air rights 
in any manner it sees fit and the Lessee agrees to cor-operate with the 
Lessor in this regard. 
Paragraph (42) Vesting of Buildings on Termination: 
It is hereby agreed between the parties hereto that upon the 
termination of this lease or,; if renewed, upon termination of the 
renewal, the buildings and structures, erected on the demised lands 
shall become the property of the Lessor. 
LITERATURE CITED 
Mass Transportation in Massachusetts 3 Mass Transportation Commi-
sion, Commonwealth of Massachusetts, Boston, 1964, p. 24. 
G. Warren Heenan, "The Influence of Rapid Transit on Real Estate 
Values in Toronto," A paper to the Institute for Rapid Transit 
Annual Meeting, Boston, June 15, 1966 (mimeo.). 
G. Warren Heenan, "The Impact of Rapid Transit on Business and 
Real Estate in the Central City," An address to the combined 
Oakland-Berkley Chambers of Commerce, Oakland, March 31, 1967 
(mimeo.). 
E. L. Tennyson, Transit Engineer., City of Philadelphia, Personal 
Correspondence, April 13, 1967. 
West Park Station, Cleveland Transit System, Cleveland, n.d. 
(mimeo.). 
Transportation Plan for the National Capitol Region, Hearings 
Before the Joint Committee on Washington Metropolitan Problems, 
on Report of the Washington Mass Transportation Survey, 86th 
Congress, 1st session, Nov. 9 through 14, 1959, U. S. Government 
Printing Office, 1960, p. 980. 
The Importance of Accessibility, Cleveland Transit System, 
Cleveland, n.d. (mimeo.). 
Heenan, Boston, op. cit, 
L. L'Allier, "Urban Transit Developments in Montreal," Paper to 
American Transit Association Annual Convention, San Francisco, 
Oct. 2 through 5, 1966 (mimeo.). 
San Francisco Bay Area Rapid Transit District News Release on 
Leniar Parks, San Francisco, June 24, 1966 (mimeo.). 
Kenneth D. Lawson, "The Economic Benefits of the San Francisco 
Rapid Transit Plan," Proceedings of the Institute for Rapid 
Transit Annual Meeting, Washington, May 10, 1963, p. 9. 
Maurice Lewis, Jr., "Rail Speed Line Stirring Boom in Pike Towns, 
Going Places, April, May, June,, 1963, p. 13. 
Heenan, Oakland, op. cit. 
14. Heenan, Boston, op. cit. 
15. James H. Kearns, "The Economic Impact of the Yonge Street Subway," 
A paper to the American Transit Association Annual Meeting, New 
York, September, 1964 (mimeo.). 
16. B. R. Stokes, "Bay Area Rapid Transit: Its Progress, Problems, 
and Potential," An address to the Commonwealth Club of California, 
San Francisco, February 10, 1967 (mimeo.). 
17. Ibid. 
18. Heenan, Boston, op. cit. 
19. Rapid Transit, Atlanta Regional Metropolitan Planning Commission, 
Atlanta, June, 1961, p. 18. 
20. Ibid. ' 
21. Tennyson, op. cit. 
22. Rapid Transit Progress in Cleveland, Cleveland Transit System, 
Cleveland, n.d. 
23. Tennyson, op. cit. 
24. A Study of the Range of Usage for Two Alternate Rail Transit 
Routes in the Southwest Employment Area3 Washington, D. C.3 A 
report to the National Capital Transportation Agency, Washington, 
December, 1966, p. 18. 
25. Stokes, op. cit. 
26. Heenan, Oakland, op. cit. 
27. Heenan, Boston, op. cit. 
28. San Francisco Downtown Zoning Study3 Department of City Planning, 
San Francisco, December, I960, p. 21. 
29. "The Montreal Metro," Institute for Rapid Transit Newsletter, 
Vol. 7, No. 3, May, 1966, p. 15. 
30. L'Allier, op. cit. 
Other References 
Abrams, Robert., Foreign Rail Rapid Transit Systems3 National Capital 
Transportation Agency, Washington, April 1, 1965. 
49 
Abrams, Robert L., United States Rapid Transit Systems, National 
Capital Transportation Agency, Washington, September, 1965. 
Alexander, Laurence, "Downtown's Responsibility Toward Transit," Paper 
to Eastern Regional Conference of the American Transit Association, 
Washington, June 6, 1963. 
America Is Going Places, General Electric Company, Erie, Pa., n.d, 
"Apartments Top a Subway Stop," Going Places, April, May, June, 1963. 
Baltimore Area Mass Transportation Plan, Metropolitan Transit Authority 
of Maryland, Baltimore, October, 1965. 
Berry, Donald S., et al., The Technology of Urban Transportation, 
Chicago, The Northwestern University Press, 1963. 
Better Rapid Transit for New York City, New York City Planning Commis­
sion, New York, May 1, 1963. 
The Big "T" for Employers, Chicago Transit,Authority, Chicago, 1959. 
Born, Ernest, "Notes on Recent Subway Design in Hamburg, Stockholm, 
London," Personal memo, August, 1965 (mimeo.). 
The Boston Regional Survey, Mass Transportation Commission, Commonwealth 
of Massachusetts, Boston, April, 1963. 
Brand, Daniel, et al., "A Systematic Technique for Relating Transporta­
tion Improvements and Urban Development Patterns," Paper to Highway 
Research Board Annual Meeting, January, 1967 (mimeo.). 
BuckThomas, "Chicago Students Using Rapid Transit," Going Places, 
Fourth Quarter, 1965. 
Carr, James K., "Showcase Coordination in Metropolitan Transit," Paper 
presented to the American Transit Association, San Francisco, October 5, 
1966 (mimeo.). 
Chicago''s West Side Subway, Chicago Transit Authority, Chicago, June, 
1958. " • " 7 
Claire, William H., "Urban Renewal and Transportation," Traffic 
Quarterly, Vol. 12, No. 3, July, 1959. 
"The Cleveland Rapid," Institute for Rapid Transit Newsletter, Vol. 2, 
No. 5, November 15, 1961. 
Davis, James Leslie, The Elevated System and the Growth of Northern 
Chicago, Chicago, Northwestern University Press, 1965. 
50 
Design Report: Rapid Transit to Airport, A Report to the Cleveland 
Transit System, Cleveland, 1962. 
Dilemma: People in Motion, United States Steel Corporation, Pittsburgh, 
December, 1965. 
The Economic Justification of Rapid Transit, Institute for Rapid 
Transit, Proceedings of the Second Annual Meeting, Washington, May 10, 
1963. 
Emmons, Dorm, "Reflections of the Consulting Architect," Cry California, 
Vol. 2, No. 1, Winter, 1966-1967. 
Engineering Report, A Report to the San Francisco Bay Area Rapid Transit 
District, San Francisco, June, 1961. 
Fitch, Lyle C., "Organization for Transportation Planning and Adminis­
tration," Paper to American Transit Association Annual Meeting, 
October 2, 1962 (mimeo.). 
Fitch, Lyle C. and Associates, Urban Transportation and Public Policy, 
San Francisco, Chandler Publishing Company, 1964. 
Hyde, D, C , "Airport to Powntown in 20 Minutes," Paper to Rapid 
Transit Group Session of American Transit Association, New Orleans, 
October 11, 1965 (mimeo.). 
Hyde, D. C , "Role of Local Mass Transit in Community Development," 
Paper to U, S. Conference of Mayors, Washington, June 13, 1961 (mimeo.). 
Intergovernmental Responsibilities for Mass Transportation Facilities 
and Services in Metropolitan Areas, Advisory Commission on Intergovern­
mental Relations, Washington, April, 1961. 
Irvin, W. F., "Public Transit Improvements in Toronto," Paper used in 
panel discussion at American Society of Civil Engineers Convention, 
Cleveland, 1959 (mimeo.). 
Land Use and Development at Highway Interchanges: A Symposium, Highway 
Research Board-Bulletin 288, Washington, 1961. 
Lang, A. Scheffer and Richard M. Soberman, Urban Rail Transit: Its 
Economies and Technology, Cambridge, Massachusetts, The M.I.T. Press, 
1964. 
Local Planning Administration (Third Edition), International City 
Managers Association, Chicago, 1959. 
MacGillivary, Leo, "Montreal's Marvelous Metro," Montreal '66, Vol. 3, 
No. 12, December, 1966. 
51. 
Magee, Ralph, "It's Like a License to Print Money," Going Places, 
Second Quarter, 1966. 
"Mass Transit," American City, June, 1952, August, 1965. 
"Mass Transit Sparks Building Boom," American City, February, 1967. 
"The MBTA," Institute for Rapid Transit Newsletter, Vol, 6, No. 2, 
April 1, 1965. 
Mission District Urban Design Study, San Francisco City Planning Com­
mission, San Francisco, February, 1966. 
"Multi-level Plaza Suggested for Charles Center Station," Going' Places, 
First Quarter, 1966. 
Noise Control in the Bay Area Rapid Transit System, Report Prepared 
for Parsons, Brinckerhoff, Tudor, Bechtel, San Francisco, February, 
1965, 
Operation Giant Step, Metropolitan Transit Authority of Maryland, 
Baltimore, November, 1965. 
Owne, Wilfred, The Metropolitan Transportation Problem, Washington, 
The Brooking Institution, 1956. 
Oxle, Frank, "Money Rolls Along Toronto Tracks Even Ahead of the Trains," 
Going Places, Second Quarter, 1965. 
Oxle, Frank, "Subway Moves Money, People Too," Going Places, October, 
November, December, 1963. 
Plan for a High Speed Mass Transit System Between Philadelphia and 
Camden and South Jersey Suburbs, City of Philadelphia Urban Traffic 
and Transportat ion Board, Philadelphia, 1959. 
Queens-Long Island Rail Transit, Department of City Planning, New York, 
January, 1965. 
Quinby, Henry D., "Coordinated Highway Transit Interchange Stations," 
Highway Research Record No. 114, National Research Council, Washington, 
1966. 
Rail Rapid Transit for the Nation's Capital, National Capital Transpor­
tation Agency, Washington, January, 1965. 
Rapid Rail Transit for the Nation's Capital, Hearings before the Com­
mittee on the District of Columbia House of Representatives, 89th 
Congress, 1st Session, Pursuant to H.R. 4822, February 17 and 24, March 
3, 10, and 17, U. S. Government Printing Office, 1965. 
52 
Rapid Transit in Six Metropolitan Areas, Staff Report Prepared for the 
Joint Committee on Washington Metropolitan Problems, U. S. Government 
Printing Office, Washington, D. C , 1959. 
Rapid Transit for the Atlanta Metropolitan Region, A Report to the 
Metropolitan Atlanta Transit Study Commission, Atlanta, December, 1962. 
Rapid Transit to the Cleveland Hopkins Airport, A Report to the Cleve­
land Transit System, Cleveland, n.d. 
Regional Rapid Transit, A Report to the San Francisco Bay Area Rapid 
Transit Commission, San Francisco, 1956. 
Report to the Council of the Municipality of Metropolitan Toronto 
on East-West Rapid Transit Proposals, Appendix "E," Building Develop­
ments and Increased Assessments in the Area Served by the Yonge Street 
Subway, Toronto Transit Commission, Toronto, n.d. 
Russell, W. T. and David Q. Gaul, "Rapid Transit's Value to a City," 
Traffic Quarterly, Vol. 10, No. 1, January, 1956. 
Schneider, Lewis M., Marketing Urban Mass Transit, Boston, The Harvard 
University Press, 1965. 
Sites, James N., "Trains Are Cars' Best, Friends," Going Places, Second 
Quarter, 1964. 
South Shore Station Planning, A Staff Paper by the Massachusetts Bay 
Transportation Authority, Boston, July 23, 1965 (mimeo.). 
"The Steel Threads That Built New York," Transit Magazine, November, 
1954. 
"Toronto Opens New Subway," International Railway Journal, February, 
1966. 
"Toronto's Ultra Modern Subway Extended," Going Places, April, May, 
June, 1963. 
Transit in Toronto, Toronto Transit Commission, Toronto, n.d. (mimeo.). 
Transit Fact Book, American Transit Association, Washington, 1966. 
Turner, Frank, "Preliminary Planning for a New Tube Railway Across 
London," Proceedings of the Institution of Civil Engineers, Vol. 12, 
January, 1959. ' 
Williams, John Inaco, "The Coordinated Planning of High Density Housing 
and High Capacity Transport," Helsinki City Planning Department, Hel­
sinki, Finland, April, 1960 (mimeo.). 
53 
Williams, John I., "Coordinated Urban Transport Planning in Scandinavia, 
Traffic Engineering, Vol. 29, No. 12, September, 1959. 
